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Abstract of JP5007492 

PURPOSE:To massively produce the copolymer of D-3-hydroxybutyrate and D-3-hydroxypivalate at a 
low cost by culturing a poly-3-hydroxybutyrate- producing bacterium under specific conditions to 
accumulate the copolymer in the cells thereof. CONSTITUTION:A bacterium (e.g. methylobacterium 
fujisawaens NCIB 12417) having an ability to produce poly-3-hydroxybutyrate is mainly multiplied in the 
first stage. The multiplied bacterium is subsequently cultured at 30 deg.C for two days with 
reciprocatively shaking, while being brought into contact with a mixture of a 3-7C primary alcohol (e.g. 
n-amyl alcohol) and a carbon source (e.g. glucose) capable of being used as an energy source for the 
bacterium or with the 3-7C primary alcohol, and the cells of the cultured bacterium are collected by a 
centrifugal method, dried at 60 deg.C and subsequently extracted with chloroform, etc., to provide the 
objective copolymer of D-3-hydroxybutyrate and D-3-hydroxypivalate which has excellent bio- 
degradability and bio- compatibility and which is useful for producing operation yarns, etc. 
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ftftfcD - 3 - fc HP^ry^fl/- F*±)tfD - 3 - 1 
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1 

mim 1 ] # U - 3 - h Fn^y^W F ££MT 
*********** jimT«H#£±fcbT**3 

mmt$i*ik 3-7 ©*-7^a-^t©fl-&«s&tt 
KSt* 3-7 o»-7;V3-;PC*»$'a-a £ it <k 

- 3 - fc Ferity h#6&*#a£fi«sjaai 

®fcT3£fi£#c7)Km 

^ fc b T n - 7 5 )\>7)Vn -)V h b < tt* S ffl 

[0 0 0 1] 

»*±©»ffl#JH *58K«D-3-fcFn*->:/^ 
l—F (HTBj«»tet) *±tfD-3-tHn*3/ 

[0 0 0 2] 

hFD^fV- h (&TPHBfciBT) tt, x*;]/ 

S»«©fijft^6i^a:a*W*lC3Q:-&K:^0, phb 
«;&ifl b a t vh u b rtt 1 * nr ^ 

£ 0 b#b&**B, PHBH H^l^lft^MftdiB 
<, ^t?B^fcVi55^6«fflftttBliTr»So 
[0 0 0 3] 2in6©RIH&#ftT^<«ttW 

jwiftanrvi* (^hhbs 7-1509 3^ #m 

0359-22019 2^S, #MPB6 3-269989 
#W¥l- 6 9 6 2 2&» . ZHn&©&«E: 
fct Alcaligenes eutrophus tPg#£gjgtab&W3;U 

-X-W9»fc©fi^ftfcS»$*«^fcKJ;»3fta^ 

[0 0 0 4] *JIT!*5MMf&fck BjjE»fcVdi»**fr 

S#&£«*ffl#U *«WfcBMb&. 
[0 0 0 5] 



(2) «fflW5 -7 4 9 2 

2 

HB*feBT««*ft«T*miMViT, B«»fcV 
«»*^T-6*a^#S*KS**^jS&«««Wb 

X*;i/*-iBfct'5rfcC)ffl*5S*igfcS*ft3-7 

©j|-7;i'3-;pfc©B j &«js&ttll{*ft 3-7 co®- 
7;pn-;vte»»$**^fcKj;DB#ttBjEj^fcv 
*»t^srr-6ft«'&#*«ia** - taws** - fc 

[0 0 0 6] l-fttoft, *569attPHB$^jg-r5tl* 

?% z. tvaxzaamtsam 3-7 ©*-7;m- 

jkfco«-&iKis 3-7 o»-7;vn-;Pfc« 
fo&2tfS^fcic£D, Bf«#(fltD-3-tHn*^ 
5 1 1/- h * <fc D - 3 - 1: F n * v A U I/- P ft**TT 

*«Mfc*V*T> ft»^#te**^n«Bj*»*J;tfV 

a? BJS» : -0CH(CH3)CH2C0 - 
VjGfcjfr : -OCHttalUCfeCO- 
[0 0 0 7] *58M(Cffiffl$nSJ«l«tt, PHB^l 

F^X ( Pseudomonas ) 7)Vf]V?*Z ( Alcali 
genes ) 73^n— v^A ( Athiorhodium ) 7 
7PA^- (Azotobacter) XtfJl/U^A (Spill 
Hum ) m, ^fn/WfUW ( Methylobacterum ) 
JK, A-^^ntf^A ( Hyphomicrobium ) Jg v 7>~> 
a;W^- ( Ancylobacter ) ^>hA*^^- (Xa 
^ nthobacter ) yN 0 ^3^^X ( Paracoccus ) M> 

( Rhizobiuni ) ^^x^U^tf^A ( Bradyr 
hizobium) Jg, AfJPX ( Bacillus) /%)l : r<<( 
7 ( Nocardia ) a'J^/Wf'JW ( Corynebacter 
ium ) m, nH3y*X ( Rhodococcus ) 7 % /hA* 
^7^- (Azotobacter ) R&£a*R#<#ftT5« ft* 
W&MSfcbTtt, ya-HtX 
t±X ^-f^*-f, ^k^^> 

hP7rx, 7Mum 7t«ux, 7;p*y 

40 y^x ;^-9>r-f, 7JWuy*x ^^X, 7;v 

tM7 7^7A, ^fn/^rU^A ^V7Y'J^ 
A, ^fD/t^fU^A n^7^^^-A, ^fn;Wf 
U^A 7ythl/7>X, ^fn/^rU^A 7y 
1t7X>^>x, ^fDA^fUW P*r^^7^- 
A, ^fD/^f^A If^yhvx^, A-^^^^n 
7;i/^P, /W^^Dfc^A 7XX5^^7 
50 U-f, /W*5^Dbr^ -fc—y>T4%lK* Mft 
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(3) 

3 

^ntf^A 77y'JX, /vf*^ntfi>A U71 
~NND7>r#x, *^yvnz$- 77/ix. 

nyfiX xxHJ7^#>X, ftyziyftX 7)1% 

•J7^7X, /^rny#x 7^/7^x, 
#X 7^/#?>X, n^U- 

[0 0 0 8] *»«fc*HT, ftM^#ft#0«#tt, 
*tl/T«»ftHJS-r*Ci:ftiMa:f*!B-xa (18 

tftB»tr*»=ajB (WW chco2X@fcJ;D#^ 
Ci38*ifl**. fg-X@ (MS) ©«*©IBitt, tD 

-*n-x, fr£co|Mt ^Uirn-;k y;nfh- 
;k v>xb~;p*co«7^ri-;k ^x> 
& lMK&£®MMt* x^y-;k ;**y-;k 

tttcik[iBB&<. 7>^x7, mm, imtozw*w& 30 

x*X, ifx+x, fc£0#«S*^ft#fflV>&tt 
X, pHtt, 6-10, ff*L<tt6. 5-9. 5 

[0 0 0 9] I-lg?, flttSttltU 

3-7 <DH-7^3-;V£*2)U 



«fM¥5 -7 4 9 2 

#ftj&u urn, pHSii»b^s**£ffv^ 

**to\mw&w$&fct*)W&*imbmnu -© 
i#sirftft»ii:Mu %-xn%ff5i3m&$> 

JftSftfttt. »-xa©***#£M-T.fc<, X, flfl 
fflS^x^^-Jgt-rsrtoffl^SR^iBtUT 

tl/Ttt, n-yn/V-JK n-7^;l/7;V3-;k 

[ooio] ffiffl-rsjns^ z.<Dmm^7(DW,- 
mas t bxmmsi 3-7 oss-7;vn-;Ko*&ffl^5 
mm&£zsm$k 3 - 7 ©»-7;io-^©ffij8* 

[0011] x*;i/3Mg£bT, fU^T^^M 

sgjg tjR*» 3-7 ©»-7Jl'3-^©»-&SJMKSiJ 
- 7 0»-7^3-JV©§ lf^^rS56^> - fc tC<fc D 

A, y^DD*)K *ffi«B*»V-^fc±S*ilHft 
[0 0 12] 

^fD/^f^A 7vit7X>X NCIB 12417, A° 
737^3X f-h'J7^>X ATCC 17441 , 7)1% 
n^hnyrx ATCC 17687 % 7^*yy* 

X a^7hn7TXNClB 11597 ^^^V^l— F^r^X 
P^E-f ^*-fATCC 17989 SfflV»T#M£#<Z>'&)*fc 
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(4) 



«flPP5-7 4 9 2 



«*U #lM7h> 5g, B*X*X 5g, if 

;i/3-X 5g£«#U pH#7.0 fcf!S;*n&«50 mL 

^Unyyx^izxti, 120 ^t?2o#iib«bu jins 

IU 30tJTa«ti^3**£2BMfr3fc. 
10,000 XgTT10»IRBS^5MiU 

[0 0 13] %rig 
JfafClL K2HPO4 1.6g , Na z HP0 4 2.4g, MgS04 • 

7H 2 0 0.2g , CuS04 -5H 2 0 0. 3 Dig , MnCh • 4H 2 0 3m 
g, FeC 6 H 5 02 - XH2O 18mg , CaCh • 2H 2 0 18mg, ZnSOi 
* 7H 2 0 3mg£jg*PU PHOT.2 fc«8B$n, 120 t:T20 

ftmmhmm2b mL *s«t^ t»a»«T»& 
^n-;w.i5 mL (0.3 £»u 30t:-ea« 



(rt«WP : s«.#Ki84Dig /100 

mL, SM3.5 lmL£MA, 120 t^90#IWinfia 

XrMsfcfroft. RjS*l7»tt#£0.5 mLtJQ*, 8fcL 

"To 

[0 0 14] ^X^PTh^77^ r^fl&S 
&»#X#DGC-7AG 

il y h: Reoplex 400 chromosorb G 
AW-DMCS 101 (60-80 mesh ) 
£^Ai8ffi:160 TC 
AP»« : 250 TC 
[0 0 15] 
*a? [HI] 















(SMX) 




mm* * 


PH 








mm%) 




A* 


12.3 


2.4 


0. 12 


5.0 


B* 


8.7 


76.4 


0.14 


5.0 


C* 


15.0 


77.5 


0.0 


6.7 


D* 


16.8 


29.9 


0.0 


6.7 


E* 


3.2 


0 


0. 22 


6.8 



* A:^n;Wr'JW 7y^7X>yX NCIB 
12417 

B:A?3y#X 5r-hU7^*>X ATCC 17441 
C : JhWf-fTs aC?hD77X ATCC 17697 
D:7»*'jy« rL^hD7rX NCIB 11597 
E : v^-F^X V^tf^-I ATCC 17989 
** n-7^)V7)Vn-)V 

[0016] %mm2 

»-T.Sfc*»«n-75;mi'3--^©«IIDaftKT 
frO^Sff^fco n-7^;i/7;l/3-;V$r0.025 mL 

(o.o5^fi%) ^«ipu. aoicTffiafit^s^ssoe 
Hffofc, 121m 2mm^^mmmmz, %mm 



40 



m%\Zf3iZ£5\Zn-7$)V7)lzi-)),%WjMLfr. fc 

S n - 7 ^ *7*3-;KO*llI*tt, 
^W^tWA 7^1tyx>X NCIB 12417 ®J§ 
25RflB«0. 01 mL , 370^^0.005 mL, nyUy 
#X r^h'J7>f^>X ATCC17441 &£&7)W) 
y^X n»>hn7rX ATCC 17697 <0*^12Npffl, 25 
l»m, 37Hfffi»lC^n-f no. 025 mL, TM'J^X 
a«)hP7TX NCIB 11597 12R#RB* 25R#Pb1& 

<tt;37^M^^^n€n0.015 mL, ^ZSz/=L-V^t 
X l/t>r jf*-f ATCC 17989 ©»3\ 37RrlB«fcO. 01 
mL T^^fcc *S*&a2JC*fo 

[0 0 17] 

[*2] 



S>2 














Aft* 




am 








(M%) 






A* 


0. 08 


9.2 


9.7 


0.05 6.6 


B* 


0. 20 


24 2 


88.1 


0.0 6.6 
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(5) 



*JBW5-7 4 9 2 



c* 


0. 20 


12.8 


56.9 


0.02 


6.7 


D* 


0. 14 


7.0 


47.9 


0.05 


6.6 


E* 


0. 07 


46.8 


59.8 


0.03 


6.7 



* A:^fD;^fU^ 7yf>7X>yX NCIB 
12417 

B:/l73y*X t=HJ7^*>X ATCC 17441 
C : 7;^U^r±X :i^hD77X ATCC 17697 
D:7;l^lWX rL^hD77X NCIB 11597 
E : V*49*4 ATCC 17989 



*10 



* [ooi8] mmms 

_L8fc*tf LT^;i/3-X0. 25 g (0. 5 
*J;«n-7^jmi'3-JW.15 mL, 0. 3&* 
X) ft«BUfc£tfH4, ^»#!ltW«fcl/T*a'&#: 

[0 0 19] 
[*3] 





m$ 


vm 




E 








n-7^)V 


9)VU -x 


PH 




mm%) 




7)V3-)l 
(MX) 


mm%) 




A* 


12.4 


0.6 


0.0 


0.37 


4.7 


B* 


13.3 


74.1 


0.13 


0.43 


5.0 


C* 


9.9 


62.2 


0.01 


0.20 


5.5 


D* 


1.2 


31.8 


0.24 


0.03 


6.6 


E* 


35.6 


48.2 


0.23 


0.26 


6.7 



* A^fD/^f'J^A 7^7X>yX NCIB : 
12417 

B:/\°^y#X x^hU7^^>X ATCC 17441 
C : TWUytX a^?hP77X ATCC 17697 
D:7j^ijytX a^hD77X NCIB 11597 
E:5/a-F^X W^-f^-Y ATCC 17989 
[0 0 2 0] ^SW4 

£-xg ic « tf* n - 7 ^ ;i/7;i^ n -^©Sin* 

#©^jSS*ffofc, ^Jl/Zl-X0.25g (0.5 M%) 43 

£tfn-75;P7;i/n-;P£0.025 (o.05^s%) sss 
^ 7 /lo -;WB* U 0. 05^ft % fc 5 <fc 5 n 



in -7^)i7)Vu-)V0mnmt, ^fn/^fU^A 

7y^ t 7X>yX NCIB 12417©*£, 25fifMfttC0. 
01 mL ^«ttf37RfM»lC0.005 mL, x~ 
HJ7^#>X ATCC 17441©*£\ 12B#|ffl& 25S#ffl 

»*5j;tX37Rpffl«^ j E-n j eno.o25 7)v%vy%z 

a.^hD7rX NCIB 17697 12^1^0.015 
mL, 25©ffl*±«37Rpffl»fc^n j en0.025 mL, 7i^* 
ijy^X n^hD7TX NCIB 11597©»&, 12HJIH 
^(C0.005 mL, 25»BBtl*J:tf37emSfcfc*n*no.01 
5 mL, fc.fctfc'a.— Ft^X l/^^-f ATCC 1798 
9 CD*^, 37RfM»iC0. 015 iLT?*ofcc M*fe«4fc 

[0 0 2 1] 
[54] 





n-7^)V 












7)Vn-)V 






n-7*)V 




PH 






mm%) 


(^%) 


7)VU-)1> 


mm%) 






(MX) 






(MX) 






A* 


0.08 


12.0 


12.0 


0.05 


0.46 


6.6 


B* 


0.20 


34.1 


50.1 


0.0 


0. 26 


6.0 


C* 


0. 18 


12.1 


55.9 


0.0 


0. 19 


5.1 


D* 


0. 12 


16.8 


29.9 


0. 05 


0. 09 


6.6 


E* 


0.08 


17.4 


47.4 


0.04 


0. 23 


6.7 



* A:^?n/Wf r JW 7^7X>i/X NCIB 
12417 

B:A°7H^^X f ! -h'J7^^7>X ATCC 17441 
C:7M7Uy±X a7hD7rX ATCC 17697 



50 



D:7JkfrlWX a^hD77X NCIB 11597 
E : S/jx-F^X V^tf^i ATCC 17989 
[0 0 2 2] ^ffiffl5 

TWU^X a7hn7rX NCIB 11597 *<fc^> 
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(6) &HW5-74 9 2 

9 10 
a-H*?"* l/*-f 9*4 ATCC 17989 ftfflUT** * H£g5 iC^To 
£flc©£j££frofc. »rXSlC*ViTn-7^;mP [0 0 2 3] 

3-^©aanft*0.025 mL (0.05§S%) iU&K^ [*5] 

«5 

at* ^rata* nmvm 
(11%) (jEjW 

D* 33,4 15 

E* 36J* 26 



* D:7M'jm NCIB 11597 

E:5/a-H*±X l^E-f^M ATCC 17989 
[0 0 2 4] 

7M7 l J^*X a-hD7TX ATCC 17697 ftffl^T 



^TO > 0.05, 0.1 , 0.2 , 0.3 , 0.4 , 0.5 ®m%tL 

ft*6fcjftf. 
[0 0 2 5] 
[*6] 



n - 7 ^ ;i/7;i/n 






0 


0.9 


0 


6.7 


0. 05 


1.4 


58 


6.6 


0.1 


4.9 


60 


6.6 


0.2 


11.4 


64 


6.5 


0.3 


17.5 


68 


6.6 


0.4 


4.8 


90 


6.5 


0.5 


1.0 


51 


5.7 



[0 0 2 6] mffiM7 

^fn/^f'J^A x^xf;^x>x k <«fcr« 

% |g8395) {Z-Ommt. ^nh^r^X X^Xhik 
#X>X£LTfff£3ftTV>5j&** i'^-tva^ 

^35#, H209 H, l985^tJ;Dynh^x 
i^xh;^x>xit ^fD/t^f'J^ x^xh 
;i/^x>xfc^S^ftofefcs?), ^fn/^f'J^A 
x^xh;i/^x>x < h!E1-) ftffl^T*-&#©^*ftff 



★ [o o 2 7] m=.xn\zmmmmtLr^9)i^- 

X0.25g (0.5 11%) *cttfn-7^;V7;va-/M). 
30 025 mL (0.05§S%) 2 0 (fttt££tftt<25l$m 
ft) , ®77# h-X0.25g (0.5 11%) &£tfn- 
7^;l/7;l/n-;l/0.025mL (0.05§S%) , <3>2/jl-£ 
P-X 0.25 g (0.5 WAX) &&ZSn-7$)V7)V3 
-;l/0.025 mL (0.05§S%) ft^tt^n^&fiWi, 

sanwatBKfcfr^fco ne*ft*7n^-r 0 

[0 0 2 8] 
[*73 







S7 














mmx) 






(D* 


13.3 


78.6 


5.5 


(£>* 


31.6 


43.0 


5.9 


®* 


8.7 


82.3 


5.7 


@* 


13.4 


58.6 


4.6 



[0029] mmms 

r-hU7-f*>X ATCC 17441 

LT®^;i/a-X0.25g (0.5 11%) ££tfn-7^ 
*7^n-JM).025 mL (0.05§S%) 2 0 OMftcfctf 



50 



«P«25RfB«) ®7^b-X0.25g (0.5 S*%) * 

j; r; n - 7 ^ ;V7;vn -;m). 025 mL (o.05^fi%) ®-> 

:x-^D-X0.25g (0.5 11%) &£Un -J^jV7 
;i/H-;H).025 mL (0.05^*%) **h*hJBV>fc£WV 

3 tnmizft^ fee le^ft* 8 tc^r. 
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(7) 



«fflH £ 5-7 4 9 2 



11 



[0 0 3 0] 



«8] 



(^;i/Jt) 



12 



©* 



49.1 
40.9 
49.8 



47.1 
68.1 
43.5 



6.5 
6.5 
6.4 



[0031] mmms 

^fUA^f'J^A X^XhJ^X>X K mx$ 10 
mmm) , ^DA^U^A *)Vfi/yj7A A 
TCC 27886 , ^fD/^TU^i^ 7v^7X>X NCI 
B 12417 , /Vf^^Ph^A ;*^P^A IFO 141 
80, *1t>hA^- ^-hhD7^^X DSM 43243 
J:lX/N°^n^^X ^-HJ7^#>XATCC 17441£ffl 

[0 0 3 2] fjj-Xg 
3*E#1L ^D, (NH4) 2 S04 3.0g, KH2PO4 1.4g , Na 2 HP0 
4 3.0g, MgSOd -7H2 0 0.2g , B§X*X 0.2g, NaHC 
0 3 0.3g , CuSOi • 5H2 00. 3mg> ZnSOi • 7H 2 0, MnCh • 20 

4H2O 3mg , FeCeH 6 02- XH2O 18mg , CaCh • 2H 2 0 18 
mg , ZnS0 4 • 7H 2 0 3mg43i;6^^/-;l/10 mL 
L, pHOT.2 (CpS^n/c^SO mL £«P7^XrHcA 

n, 120 icT?2o»m««L, ^ftssjfitb&o ^ntc 
?mm*2 Hiaffofc. *««sio,oooxgTio»ras 

&9. 



*lxxg 

ffcJCU 3D, K2HP0 4 1.6g , Na 2 HP04 2.4g, MgS0 4 • 
7H 2 0 0.2g > C11SO4 • 5H 2 0 0.3 mg , MdC 1 2 • 4H 2 0 3m 
g, FeCeHaOs* XH2O 18mg , CaCh • 2H2O 18mg , ZnSO 
4 • 7H 2 0 3ng£jg#U pHOT.2 fcHfr^n, 120 <CT 
20»|HI«»b&flHS25 mL tJotffittT, 

j en±iB»js©**50mLjcfflSiBL, ^n\z*$;-)v 

0.15mL (0.3§»%) ^i:^n-7^;V7;Vn-;po.o 
25 mL (0.05^M%) SSKKIU 3<TCT?a«ig£'3fiF* 

ftfrofc. fi£5**£25i$rafTom Baw^y- 

;l/0.15mL ^i;^n-75il/7^-jl/ 0.025 mL^S 

jhu s&ic25iema«si:5»ii&ff'3fco m=x^ 



[0 0 3 3] 
K9] 



A 


17.7 


38 


6.7 


B 


53.2 


71 


6.6 


F 


29.7 


32 


5.8 


G 


7.5 


17 


5.0 


H 


12.5 


3 


4.1 


I 


16.2 


12 


6.5 



* A^fP/^r'J^A 7V*7X>3/X NCIB 
12417 40 
BirtjnyjjX y"-h l )y^tJ>X ATCC 17441 
F^fDA^fU^A X^7hD^X>X K (« 

G^fD/^f'J^A tM/70A ATCC 278 
86 

H:/Vf*3*PlftfA *^n#5A IFO 14180 
I :*1t>hA^^- :t~hhP7^X DSM432 
[0 0 3 4] «tKM 1 0 

SI 0 

n - 7 5 ;]/7;i/3 



fi^LT, 0, 0.02, 0.04, 0.06, 0.08, 0.10§;i%ch 

U 25i^MafcSflEH*© n - 7 ^ ^7/ia nap 

&. tem^H 1 0 fcjRT. 
[0 0 3 5] 
[HI 0] 
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(8) «fflW5 - 7 4 9 2 



13 

mm mm%) 


mm%) 




14 


0 


24.4 


0 


6.8 


0. 02 


17.4 


3 


6.5 


0. 04 


23.5 


33 


6.6 


0. 06 


29.7 


32 


5.8 


0. 08 


28.7 


37 


5.3 


0. 10 


25.9 


29 


4.9 



[0 0 3 6] 1 

WftlL SO, (NEi) 2 S04 3.0g, K*HP0 4 1.4g , Na 2 HP0 
4 3.0g, MgS04 • 7H 2 00.2g , H^X^X 0. 2g , CuSO 
4 * 5H 2 0 0.5mg, MnCh • 4H 2 0 5mg, FeUH 5 0 2 - XfcO 3 
Omg , CaCh -2H 2 0 30mg , ZnS0 4 • 7H 2 0 5ng*J:tf;* 
?/-M2viL%mteU pH#7.2 fcH*3ftfciS200 L 
S1L §Zft7^Xn^An, 120 tJTOQ^IMMU 

U 30t:Tlil(g«t5S«*54^Bff^, ft»:fB*ffll!# 
»7tm ^8^^10,000 XgT10#P^kftl§U 

[0 0 3 7] jg^Xg 
jffi*lL l^D^ K2HPO4 1.6g , Na 2 HP04 2.4g^ MgSO^ • 
7H 2 0 0.2g , (Nm) 2 S04 0.8g, CuSO* • 5H2 0 0.3 mg > 
MnCh • 4fl 2 0 3mg, FeCeHsOg- XH 2 0 18mg , CaCls - 2H 



2O 18mg , ZnS0 4 • 7H 2 0 3mg£j6#U pH**7.2 \ZMW 

10 an, 120 ic^o^msai/fcSisioo nLSflj^T, % 

(0.5 sa%) *j:«^^y~;^ig (0.5 mm%) m 
juu 3ot;Tia«Ri5J«it4wniffofc. ©iisara 
+ fc ;* * y -;mbs &ai« u 0. 2mm%&T \zfe?tc 

^/-^Slg (0.25SS%^^) SiULfc. ft 

»f <o»ftnnfttt, 3@H?*ofc. tt**7ft a 
)S»©^atti4.iM^, v^©^fim7.4as%T 

/to 

[0 0 3 8] 

- h££tf D - 3 - M H n^y/t'J 1/- 



(51) Int. CI. 5 




(C12P 


7/62 


C 1 2R 


1:065) 


(C12P 


7/62 


C12R 


1:41) 


(C 1 2P 


7/62 


C 1 2R 


1:07) 


(C12P 


7/62 


C 1 2R 


1:365) 


(C12P 


7/62 


C 1 2R 


1:15) 


(C 1 2P 


7/62 


C 1 2R 


1:37) 







F I 



(72) mm bm %- 
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(9) «flW5 -7 4 9 2 

mmm sac ** mmwm at± xia 
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